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ABSTRACT. The United States National Ice Center (NIC) provides weekly ice analyses 
of the Arctic and Antarctic using information from ice reconnaissance, ship reports and 
high-resolution satellite imagery. In cloud-covered areas and regions lacking imagery, the 
higher-resolution sources are augmented by ice concentrations derived from Defense 
Meteorological Satellite Program (DMSP) Special Sensor Microwave/Imager (SSMII) 
passive-microwave imagery. However, the SSMII-derived ice concentrations are limited by 
low resolution and uncertainties in thin-ice regions. Ongoing research at NIC is attempting 
to improve the utility of these SSMII products for operational sea-ice analyses. The 
refinements of operational algorithms may also aid future scientific studies. Here we discuss 
an evaluation of the standard operational ice-concentration algorithm, CallVal, with a 
possible alternative, a modified NASA Team algorithm. The modified algorithm compares 
favorably with CallVal and is a substantial improvement over the standard NASA Team 
algorithm in thin-ice regions that are of particular interest to operational activities. 
INTRODUCTION 
For the past 20 years, multichannel passive-microwave sen- 
sors have provided valuable information on the concentration 
and extent of the Arctic sea-ice cover. Passive-microwave 
imagery provides daily coverage of the entire basin, and in 
comparison to visible and infrared imagery is relatively 
insensitive to most clouds and atmospheric conditions. 
The 20 year record encompasses the Scanning Multi- 
channel Microwave Radiometer (SMMR) and the Special 
Sensor Microwave/Imager (SSMII). Recent analysis of this 
relatively long satellite record has detected a downward 
trend in the ice concentration in the Arctic, possibly due to 
global warming Uohannessen and others, 1999; Parkinson 
and others, 1999; Vinnikov and others, 1999). Through feed- 
back mechanisms, such changes in the ice cover could have 
substantial ramifications for climate, as well as operational 
activities in the Arctic. 
Though sparsely populated, the Arctic is an area of 
importance for human activities. Submarines cruise the oceans 
under the ice cover (Gosset, 1996). Fishing and oil-drilling 
operations occur on the ice shelves. Indigenous peoples rely on 
marine and terrestrial wildlife (and their movements around, 
under and on the sea ice) in the region to provide sustenance. 
The United States National Ice Center (NIC) supports 
these activities by providing weekly charts of ice conditions 
over the entire basin. The charts are based as much as possi- 
ble on high-resolution satellite imagery (e.g. from RADAR- 
SAT, Defense Meteorological Satellite Program (DMSP) 
Operational Linescan System (OLS), Advanced Very High 
Resolution Radiometer (AVHRR) sensors), aircraft surveil- 
lance and, when available, ship observations. However, these 
sources have limited coverage or are frequently obscured by 
clouds. Therefore, the daily basin-wide coverage from SSMII 
provides an important background component of the analyses. 
In addition, the passive-microwave fields are used as initial- 
ization for the U.S. Navy's sea-ice forecast model, the Polar 
Ice Prediction System (PIPS) (Preller and Posey, 1989). 
Several algorithms have been developed to derive ice- 
concentration fields from SSMII brightness temperatures, 
primarily for observation of seasonal and interannual vari- 
ations in the ice pack relevant to climate studies (e.g. Steffen 
and Maslanik, 1988; Steffen and Schweiger, 1991; Bjclrgo and 
others, 1997; Cavalieri and others, 1997; Maslanik and others, 
1999). Unfortunately, the ice concentration algorithms com- 
monly used for scientific climate studies, such as the NASA 
Team algorithm, are inadequate for operational use because 
they underestimate thin-ice concentrations (generally ice 
<10 cm thick) (Cavalieri, 1994). This is a significant draw- 
back for operational purposes since extensive human activity 
(e.g. fishing) occurs in thin-ice regions such as the Bering 
and Chukchi Seas, the Barents Sea and the Sea of Okhotsk; 
they are also regions where the extent and character of the 
ice can change rapidly. Such errors in identifying thin-ice 
regions also compromise the effectiveness of the algorithms 
used in research studies (e.g. model comparisons). 
Thus, the operational community has employed a differ- 
ent algorithm, the CallVal, which is optimized for regions 
particularly relevant to ice analyses (such as near the ice 
edge). However, it has limited application in the central ice 
pack because the algorithm saturates to 100% concentrations. 
- 
To date, intercomparisons between these two algorithms (the 
NASATeam and CallVal) has been limited and there has been 
little effort to reconcile the results of the differing algorithms 
(e.g. Steffen and others, 1992; Partington, 2000). 
Here we compare the NASATeam algorithm, the opera- 
tional CallVal algorithm and a new hybrid algorithm, the 
NIC Hybrid. The NIC Hybrid algorithm adjusts param- 
eters to optimize the concentration retrievals, depending 
on conditions (marginal ice zone vs pack ice). This should 
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